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(54) CDMA multi-code radio reception apparatus 



(57) A CDMA receiving apparatus which can per- 
form coherent detection in mutti-code transmission with 
high accuracy by using a pilot signal, and can be easily 
produced. The apparatus demodulates data multi-code- 
transmitted through a plurality of channels, wherein in 
each of systems for demodulating reception signals of 
the respective channels, there are provided spread 
code generating units (151, 153, 155 and 157) for gen- 
erating spread codes allocated to the channels, spread 
code generating units (152, 154, 156 and 158) for gen- 
erating spread codes in which a pilot signal is spread, 



and despreading units (1 31 to 1 34) for desp reading the 
reception signal on the basis of the spread codes gen- 
erated by those spread code generating means, so that 
the transmission condition of line is estimated on the ba- 
sis of the pilot signal extracted by despreading and co- 
herent detection of the reception signals of the respec- 
tive channels is corrected on the basis of the result of 
the estimation. Because the transmission condition of 
line can be estimated by the respective systems, infor- 
mation of the transmission condition need not be distrib- 
uted to the respective systems. 
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Description 

BACKGROUND OF THE INVENTION " 

Field of the Invention 

The present invention relates to a CDMA (Code Di- 
vision Multiple Access) radio transmission system used 
for mobile communication, or the like, and particularly 

"to a CDMA receiving apparatus in which coherent de- 
tection performance in multi-code transmission is im- 
proved by a hardware configuration which can be pro- 

' duced easily. 



Description of the Related Art 

In CDMA system mobile' communication, spread- 
spectrum communication, in which the spectrum of an 
information signal to be transmitted is spread by using 
a spread code to a sufficiently wide band compared with 
the original information band width, is performed, so that 
multiple access based on the allocation of the spread 
code to users, that is, code division multiple' access is 
performed. * 

Further, in digital communication; it is known that 
coherent detection using the' same carrier frequency 
both in transmission and in recep.ti^Jo.pertorm.modu^ 
I at ion and demodulation of a signal has more excellent 
error- rate characteristic than differential detection for 
- obtaining the phase difference in reception wave at a 
distance of one symbol. as a detection system. ~ 

In the coherent detection, however, if there is'fad- 
ing, the error-rate J cha racteristic is deteriorated by the 
phase change after reception. In ttVe case of PSK (phase 
shift keying) modulation, demodulation data may be ro- 
tated on a phase pjane due to the phase change ormay 
occupy a phase. point' different from the original phase 
point. " '* : " ■ ' r 1 : - ■ 

I n order to solve the problem in such coherent de- 
tection, there is used a'system in which the transmission 
side transmits a known sfgnal fpilot signal) contained in 
transmission data to the reception side'so Ihat the re- 
ception side estimates the condition of line [on the basis 
..of the result of reception of the pilot signal and corrects 
the distortion of the transmission signal due to fading. " 
/, ' As shown in F|g. 8, a CDMA transmitting apparatus 
* using this system comprises: a switch '86 for oiitp'utting 
a transmission data series or a piiot signal selectively; 
a spread code generator 83 for generating a spread, 
' .,6ode to be allocated; a spreader 82 for spreading data 
to be transrnitted by using the spread code; a transmis- 
sion RF section 87 for up^nverting'trahsmissioh jrifor- 
matibn i into a ratio-frequency signal; and an antenna 88 
/for transmission. '*""' "• — - P "■ ' ' ^ 

In this transmitting apparatus, when the.swrtbh 86 " 
connected to the lower side is changed oyer to the upper 
side at regular intervals, the pilot 'signal js inserted into 
the traVfemissohdata series at regular' intervals. The 
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transmission information containing the pilot signal in- 
serted therein is spread by the spreader 82 on the basis 
of a spread code of the code #0 generated by the spread 
code generator 83 and is uji-converted into a radio-fre- 
quency signal by the transmission RF section B7, so that 
the radio-frequency /signal is transmitted through the an- 
tenna 88. * ;! * " "'!'"*..' J ". 

In the reception side, after the frequency of the re- 
ception signal is dowh-cbhyerted, the' reception signal 
is despread on the basjs of the spread code of the code 
#0 and, further, the channel condition is estimated on 
the basis of the relatibn" between the result of the de- 
modulation of the plot signal inserted in the reception 
signal at regular intervals and the original phase position 
of the Pilot signal. While correction is performed on the 
basis of the resulfof the estimation, coherent detection 
of data continued to the plot signal is performed. 

According to this system, because the pilot signal 
is inserted into the reception data series at regular in- 
tervals, correct demodulation can be performed, regard- 
less of the time change of the transmission condition 
due to the fading. 

The artjcle "Performance of Coherent RAKE Detec- 
' tion using Interpolation oh DS/CDMA" by Higashi et al., 
described in I EICE Technical Report, October 1 994, has 
proposed a decision feedback interpolation type coher- 
ent detect .ion ,sy stenr» = us ing , a smal I = n lu mber.of B p ilot sym- 
bols to improve accuracy in estimation of a channel 
transmission function in DS/CDMA mobile radio com- 
munication and to make it possible to follow high-speed 
fading /According to thjs system, .a pilot symbol is peri- 
odically insertedjn'an infomnatb'n symbol.tp be trans- 
mitted to thereby estimate the transmission function of 
. the transmission system, on the basis of both decision 
feedback and interpolation,. so that the error rate can be 
reduced. '. " "' * " ' 1 ' 

Further, inp^MA, a system of "multi-code transmis- 
' siori" in which a plurality of channels, thatjs, a plurality 
of spread codes are aljocated to one user and informa- 
tion data" is. divided into a plurality of channels to be 
transmitted is known as a system. for transmitting infor- 
mation over an information transmission speed per 
channel (spread code). , , 1" . , 

Also' in the case of mufti-code transmission, use of 
the pilot signal has been proposed to improve the co- 
herent detection performance of each channel.. There 
has been discussed a system in which a pilot channel 
for transmitting only a pilot signal is provided newly or 
the pilot signal is transmitted while being shifted in time 
for every channel, and so on. ' 

SUMMARY OF THE INVENTION^ " 

tt> . .... ; r.rc>m another point ot view, an object of present in- 
5 f, .Jvention js to make coherent detection of the pilot signal 
7 in mult i-cdde. transmission is performed with high accu- 

' "'racy. ' 

In the CDMA receiving apparatus according to the 
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present invention,. first spread code generating means 
for generating spread codes "allocated to the channels 
for demodulation, second spread code generating 
means for generating spread bodes in which a pilot sig- 
nal is spread, and despreading means for despreading 
the reception signal on the basis of the spread codes 
generated by the first and second spread code gener- 
ate g means are provided in each of systems for demod- 
ulating reception signals of respective channels so that 
"the channel condition is estimateoVori tjie basis of the 
pilot signal extracted by despreading 'and coherent de- 
tection of the reception signals of the. respective chan- 
nels is corrected on the basis of the result of 'the estima- 
tion. 

Therefore, the channel condition can be estimated 
by system individually, so that information of the channel 
condition need not be distributed to the respective sys- 
tems. As a result, the hardware configuration can be 
simplified. 

BRIEF DESCRIPTION OF THE DRAWINGS *' 

,Fig..1 is a block diagram showing a configuration of 
a COMA recervin g'appa fat us according to a first 
embodiment; ^ ~ " " .. 

F i g. 2 is a bloc k d iag ram showing a conf i gu rat ion of 
a t ransm itt in g ' apparatu s for pert orming^ mii It i ^code 
transmission according to the firsT embodiment; 
J I Ft g 3 sh ows a chan ne f format f oVmli It i-code t rans- 
missiori in thVfjrst e/nbodimerit; 
Fig. 4 is a block b^agram, showing the'ebnfiguration 
of 'a HransmTtting apparatus' for perto'rrnihg" rnulti- 
v - 1 code transmission accorblhg'to a second* erribodi- 
ment* ^ 

' F i g . 5 shows a channe I ; format for mu It f-code tVans-. 
missibriln the second embodiment; ' "{ . \'* . 
Fig. 6 is a block diagram showing the configuration 
t of if ! CDMA recervjrig' apparatus according to the 
*' * " second emtfodirrieht;* v " * ' " ~ . [' \ .^'\[ 
" Fig - . 7 is a time i chart of spread code generation in 

* . *' tn ®..pP M ^ r ^eiyirig apparatus in* the sedond *em- 
bodimeht; and ; c ' " 

' Fig. 8 is^a block diagram'.shqwing the configuration 
of a convent iona I C DM A f tfahsm ittjn g^app } a'ratu s . 

6j= SCRIPT ION OF THE PREFERRED "V ' " ; 
"■ "EMBODIMENTS^ ^ ' ' ' ~ ' ' '* ' 

1 " :1 Emt^irrients : bf;the present invention 'will be' de- 
scribed below with reference to r (he drawings. 

■-r. \ :• *f vj •■.•>■/■: ■ . < 

(First Embodiment) 

The CDMA receiving apparatus according to the 
first embodiment i£'a f^elving^p^ratus ^ 
t ransm iss ion • of the' type in whlcti" transmisVfbn jEs pe r- ' 
formed with a' Pilot signai spread oh the basiS^f one 
spread code. ' ' " 
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As shown in Fig. 2, this type transmitting apparatus 
comprises; a serial/parallel converter 21 for distributing 
a transmission data series to respective channels; a 
spread code generator 231 for generating a spread 
code #0; spread code generators 232, 233 and 234 for 
generating spread codes allocated to the channels re- 
. . spectiyely; a spreader 221 for spreading a pilot signal 
. on the basis of a spread code generated by the spread 
"code generator, 231; an amplifier 24 for amplifying the 
output of the spreader 221 ; spreaders 222, 223 and 224 
tor spreading respective channel information data out- 
put f rom the serial/parallel converter 21 on the basis of 
spread codes generated by the spread code generators 
232 to 234 respectively; an adder 25 for adding up the 
outputs of the spreaders 222 to 224; a switch 26 lor se- 
lecting an output of the amplifier 24 in a pilot signal trans- 
, mission region, and selecting an output of the adder 25 
. in an information data transmission, region to output the 
, pilot' signal and the transmission data; a transmission 
20 'rf "section 27 ifoi up-converting the' frequency of the 
transmission signal into a radio frequency; arid an an- 
ten ha 28 for transmission' 

Fig. 3 shows a channel '.format for multi-code trans- 
mission m this transmitting apparatus. , A 

2 . s i . . 4P tn ' st r an ? m ' ttin 9 a J ::> P a r atus ' an input transmission 
^ data series is converted into parallel data of^a number 
^ppr respond ing^to^e number (N+1 )^bf . channels by the 
''.serial/parallel, converter 21 , so that the parallel data are 
* t i ' output tq th e : ' ch an h e is respect ive'ly. "The sp reade rs .222 
30". Jto 2*24 spread signals output frornthe seria l/para tie Icon - 
verier 21 correspondingly to the channels on the basis 
„ .crf, sfrea6Tcpd.es generated by Jhe' spread code genera- 
' . tors 2 S? to 2^4.' §ucceedingly 5 tfie respective outputs of 




. - jsjgnal on jh'e basis of a spread cede. #0" generated by 
;7' the spread signaj ( generat6jr.23 t l .jib tfiat the spread, pi lot 
" signai is amplified by the amplifler 24. 

. ..The. switch. 26 sejecte thje pjlot, signal, output from 
4?\ the amplifier 24 in each pilot signal transmission region 
(jpi) shown in Fig. 3! an^. supplies the pilot signal ib the 
" trans rnlssion RF section 2*7. Further, the .switch 26 se- 
lects the added transmission data output Jrom. the adder 
c 25.in each information data, transmission region and 
& . "su|plies_ the i ran srrii ss ion* data to th e transm ission R F 
. /^section ^yrTne 7 transmission RF section 27 up-coriverts 
^^"^the^eque^ bfthe input signal series ihtp a radiofre- 
puency, "so thaf the signal thus modified is transmitted 
' ^througf^ the "antenna .26'- f ' J 

. . shown irr. F fg . '1 , th is type "rece ivin g appa rat u s 
"* cpmprises: an antenna 11 Tor receptjpn;,a1reception RF 
' !section s 12"fw^o\^-cbn frequency^pf a.re- 

jr'ce'Dt'ran signal; spVead code generators. 151, 153, 155 
* J arid '157 for generating spread codes allocated to chan- 
55 _ nels respectryety; spread cede generator? 15^, . 154, 156 
aji'd 158 for generating spread codeKbf "the ppde.#0 in 
w^icK the pifot signal ts'spfead; swrt^es X-fi ! 142, 1.43 
"" .and 1*44 'for selecting spread codes generated by the 
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spread code" generators 151,1 53, 1 55 and 1 57 and al- 
located to the channels respectively in each information 
data reception region and qutputting the spread codes; 
correlators 1 31 1 32. 1 33 and 1 34 for despreading out- 
puts of the reception RF. section 12 distributed' to the 
channels respectively on the basis of spread codes out- 
put through the switches 141 to 144 respectively; de- 
modulators 1 61', 1 62, 1 63 and 1 64 for coherent detec- 
tion reception data while estimating the channel condi- 
tion on the basis of the pilot signal; and a parallel/serial 
'converter 1 7 for converting data output from the demod- 
ulators 161 to 164 respectively into a serial reception 
data series and outpu'tting the reception data series. 

In this receiving apparatus, a reception signal re- 
ceived through the antenna 11 is input to the respective 
correlators 1 31 to 1 34. after the frequency of the recep- 
; tiori signal is down-converted by the reception RF sec- 
tion 12. Further, spread codes of the code #0 are input 
to the respective, correlators 131 to 134 through the 
switches 141 to 1 44 in each pilot signal reception region 
and spread codes allocated to the respective channels 
are input "to the respective correlators 131 to 134 
through the switches 141 to 1 44 in each information data 
reception region. The respective correlators 131 to 134 
despread the reception signals input by the .reception 
RF section 12 on the basis of the input spread codes. 
^ _ = _ As a , res urt , , p Hot s i gna Is are , extracted , in ; each ; pilot signaU 
reception region by the respective correlators 1 31 to 1 34 
0 and reception data for the respect rve. channels are out- 
' Tput-'.fiprh the. respective, correlators 131. to 134 in' each 
information data reception region. ' . 

Each of the demodulators 161 to 164„ha's'a'line es- 
^ timating circuit, a* coherent detection circuit, and a hard 
decision circuit' The demodulators J 61. to. 164 estimate 
channel conditions onjhe basis, of the relation between 
the demodulation result of.the.pilot signal and the orig- 
inal phase, position of the pilot signal, perform coherent 
detection on the reception data of the respective chan- 
nels while correcting the reception data on the basis, of 
the estimation result, and then perform hard decision to 
supply the hard decision result to the parallel/serial con- 
verter 17. 

The parallel/serial converter 1 7 synthesizes a data 
series from r the. reception data demodulated, in the re- 
' spective channels; and. outputs'the data series. 
.' t As described above,, in this CDMA receiving appa- 
ratus, estimation of the channel conditions is performed 
on the basis of the pilot signal in the respective chan- 
, . nels.sq that. the. reception data of,the respective chan-: 
_",nels are subjected to coherent detection while being cor- 
rected on the'basis ofttie "result of t the estimation. Ac- 
. cordingjy, unlike the conventional apparatus, informa- 
' " tion concerning channel conditions need not be distrib- 
uted to the respective channels.. In place thereof, the 
number : Qf spread code generators in this receiving ap- 
. paratus becomes larger than th^t in the conventional ap- 
" . paratus. However, because the spread code generators 
a re formed as shift registers of an LSI, this receiving ap- 
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paratus is more simplified in terms of hardware config- 
uration and more easily formed in the form of an LSI 
.than the conventional apparatus in which information 
transmission paths must be provided! 
. . Further, when this CDMA receiving apparatus is 
configured so.that the outputs of. the demodulators 161 
to 1 64.can be taken out individually, the CDMA receiving 
apparatus can be applied, to single code transmission in 
which information, is transmitted by using a single 
spread code. In this case, this CDMA receiving appara- 
tus.can be provided as a receiving apparatus which can 
. be also applied to single code transmission using any 
one of the codes #0 to.#N as a spread code. 

Although Fig. 1 shows. the case where spread code 
generators ,151 and 152 for generating spread signals 
of the code #6 . and. a switch -141 are provided corre- 
spondingly to a channel 0, only one spread code gen- 
erator may. be provided in practical circuit design so that 
the other spread code generator and the switch, can be 
omitted. . .„ . . ■ „, _ . . , . .. 

. (Second Embodiment). 

The CDMA receiving apparatus according 4o the 
second embodiment is i a receiving apparatus corre- 
sponding to a mufti-code system for transmitting a Pilot 
^ signaUwhile,shifting4 
nels.. . . ,. . . , " . , . 

As shown in Fig. 4, this type transmitting apparatus 
comprises: a s e rial/para I lei, converte r-41 . for- dividing a 
transmission - data" series-; into Respective., channels; 
switches 461 .,- 462 and 463forselecting Pilot signals in 
.pilot signal, transmission regions set correspondingly to 
/the respective channels and selecting the outputs of the 
serial/parallel cpnyerter41-. in information .data transmis- 
sion regions set correspondingly.to the respective chan- 
nels; spread.code generators 431 ,.432 :and 433 for gen- 
erating spread codes allocated to the respective, chan- 
nels; spreaders 421, 422 and 423 for spreading output 
.signals of .the switches 461 to 463; on the basis of the 
spread codes generated by the spread code generators 
.431 to 433; an.adder.45 for adding" up the outputs of the. 
spreaders .421 Jo 423;; a transmission. RF section; 47 for 
up-convertingjhe frequency of a transmission;- signal 
output frorjuhe adder 45. into a radio frequency; and an 
antenna 48 used for transmission. . : .- - : . - 

Fig. 5 shows a channel format for mult i -code trans- 
mission in. this, transmitting apparatus. A. pilot signal is 
spread on the, basis pi spread codes of J he respective 
.channels .so that the timing of Pilot signal transmission 
regions,TpL#o t9 : T PL#N in the respective channels never 
overlap one- another..^. ,- .<-•■•< ,.-.*. .v." 

.. As shown in-FJg. 6, the receiving apparatus of this 
type comprises ;an antenna 61 for reception; a reception 
BF section. 62 for down-converting the frequency of a 
reception signal; spread code generators 65 1, 653 and 
.655, for -generating spread codes allocated to the re- 
spective channels; correlators 631 , 633 and 635 for de- 
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spreading the si gnat output from the reception RF sec- 
tion 62 and distributed to the respective channels on the 
bas is of th e sp read codes gene rated by the sp read code 
generators 651 , 653 and 655; spread code generators 
652, 654 and 656 for successively generating spread 
codes #0 to #N allocated to the all channels; correlators 
632, 634 and 636 for despreading the signal output from 
the reception RF section 62 and distributed to the re- 
spective channels on the basis of the spread codes gen- 

• e rated by the spread code t generators 652, 654 and 656; 
■ * channel condition-estimating circuits 681 , 682 and 683 

for estimating channel conditions on the basis of the de- 
modulation conditions of the pilot signal output from the 
correlators : 632, 634 and 636; demodulators 661, 662 
"* ' J and 663 for demodulating reception data in the respec- 
tive channels on the basis of the result of the estimation 
in the channel condition estimating circuits 681 to 683; 
and a parallel/serial converter 67 fdrTcohverting the out- 
put data of the demodutetors'66'r to 663 into a reception 

* data series and butputting the reception data series. 

Fig. 7 shows the timing of spread code generation 
in the spread code generators 652, 654 and 656 for gen- 
erating spread codes #0 to The spread code of the 
code #0 is generated correspondingly to the pilot signal 
transmission region of the channel 0,~the spread 
- code*-6f the code #T is generated cdrrespbndingfy to the 
'->'- Pilot signal "transmission regron^Tpjj^of the channel 1, 
and the spread code of 'the code #N is'gerte rated corre- 
spondingly to the Pilot signal transmission region T PL#N 
1 of the channel Mr --"V " : * ' " ' 1 r ' * " *• - - 

1 I n'this'GDMATeceivinrg apparatus, a receptbh sig- 

nal received-through the^ahtenna; 61 is'tnput^o'the re- 
spective correlators 631 to 636 after theTrequency of 
. ^he-feception signal is down-converted bylne reception 
RF section 62 * Among these cbrireWoVs;-the ckirrelatqrs 
631, 633 and 635 despread theVeceptidh slgrialsbutput 
from the reception RP section :t 62 on4he%a : sis of the 
*•■ . spread cbc*es ; all6cated : to the respectrv^channels and 
supply results of the despreacMo the dernbduTalbrs 661 
*'to663 - . " f - r - • •'• ^ *'*- " " ; : - : 
:v ' Further, the ccnrelators 632*634 arWe^desjSread 
" - the teception signals output from the deception RF sec- 
tion-62 on the basis of the spread codes generated by 
"the spread tode generators 652?654'ancf656 td thereby 
• " * demodulate'" a' 'pilot- signal -tfansm ifted 1 thrbugK the re- 
't spectivecnanrielsMntheaHp^^ 

ception) regions Tpjj£, Tp^ , :v:T^ L ^ Ihown h Fig. 7. 
- • * ^Tfie 6utpu"ts of* these correlators" €32*; 634 and 636 
* ' ^are inputto the channel e6ridrtic4Vestimatihg circuits 681 
: - to 683 .-The* channel condition estimating circuits 681 to 
' •683-esTimafe rtfte channef conditions at resge'ctrve points 
• - of - time - if> the- pilot* s Ignai - reception 1 . rfeg tons' r TpL# 0 , 
T PL#1 , ... T PL#N on the basis of Hhe dem6dulailort condi- 
3 " r ttone of the pilot signal at' the rbsVectfte^infs of time. 
.. ...oir-.The channel c^drtioTi^sfirnstforf fr^'rm a ttbn ob- 
tained t>y the channel condition e^timatthg'c Pre u its 68¥ 
to 683 fs-subpfied to the dernbdutators^f to 665 of the 
respective channels. The demodulators 661 ; to 663*per- 



10 



75 



20 



'25 



30 



35 



40^ 



form coherent detection on the reception data of the re- 
spective channels while correcting the reception data on 
the basis of the results of the estimation and supply the 
results of hard decision thereof to the parallel/serial con- 
verter 67. . / . 

The parallel/serial converter 67 synthesizes one se- 
rial data series from the reception data demodulated in 
the respective channels and outputs the data series. 

As described above, in this receiving apparatus, es- 
timation of 'channel conditions is performed in the re- 
spective channels at short intervals on the basis of the 
pilot signal transmitted through .the all channels, so that 
the reception data of the respective channels are sub- 
jected to coherent detection while being corrected on 
the'basiis of the results of the estimation.. Accordingly, 
this apparatus does not require* any configuration jfor dis- 
tributing -information concerning "channel conditions to 
the respective channels so as to be simplified in hard- 
ware configuration. 

" Further, in this receiving apparatus', the pilot signal 
* transmitted through' the 6th e r channels can be used for 
' estimation of channel conditions in the respective chan- 
ne Is . Accof di ri g ly, th e charm ei coridrt ions can be detect- 
ed at short intervals, so that this apparatus carVbe ac- 
curately applied fo the'short-term change of the channel 
conditions! ( " ' \ \\ . - 

; 'As is obviou s f rom th e above desc ri pt ion , th e"CDM A 
receiving apparatus according fo the present invention 
can be' simplified in hardware configuration and easily 
provided i n the f orm a n LS I . F u rtfier, even in th fe; ca se " 
° where a plurality of LSI substrates are used, this'appa- 
ratus can be produced without cornpl ex conTigurat ion. 
" v "Further, in the receiving apparatus in which channel 
conditions are estimated in the respective channels on 
r the basis of the pilot signal transmitted thrqugttthe all 
channels, the channel; cdnontrons can be detected at 
short inte rvals so that th is ap pa rat us can be' accu rat ely 
' applied to the change of the' channel conditions.^ 

Claims " ' ^ ' ' * 
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1. A CDMA (Code Division Multiple Access) receiving 
Apparatus for demodulating'data multi^cqde-trans- 
$ '" 1 rhitted th rou gh a p lu ral ity of chan ne Is , "said appara- 
tus ccVnp rising in at least dhe part of sy sterns for 
' ' derhbdu fating reception signals of ih 6 "respective 
"" channels: *' " : " ; "** ' "." '_ _ " 

sor. '~. . a • v ^ jrst spread co c( e ' > generating means (151^153, 
~ ■ ' ' 1 55 \ 1 57)' f or gene(at in g sp read cod es allocat- 

*~ ' 1 ed to the" channels for demodulation; 

* " J ' ' : ' ' second sp read r code §e ne rati ng mea ns^ ( 1 52, 
"i^^ggr^ggy | 0 - r g Sn g ra tj n g spread codes in 

s£ ,c "* ? ' 1 - wffich a pilot signal is spread; and 
- ~> h * - •*• despreading rheans ( 1 31 , 1 32, T33; " 1 1 34) for 
• u - daspreadihg tJie 1 reception signal oh the basis 

s-o; = ■ r ■ w " Qfth e " spreadcbdes 'gen erat ed b j sa id' fi rst and 
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second spread code generating means, where- 
by channel condition is estimated on the. basis 
of the pilot signal extracted by despreading so 
that the reception signals of the respective 
channels are subjected to coherent detection 
on the basis of a result of the estimation. 

A CDMA receiving apparatus according to Claim 1 , 
wherein: 



10 



said pilot signal is spread on the basis of one 

spread code; and 

said second spread code generating me^ns. -j 
(152, 154, 156, 158) generates said one spread:' j 
code. 1 • is 



code generating means (652, 654, 656); and 
the transmission condition of line is estimated 
. on the basis of the pilot signal extracted by de- 
* spreading in said second despreading means 
. (632, 634, 636) so that the signal despread by 
"■ said first despreading means-fSSl , 633, 653) is 
-/ subjected to coherent detection on the basis of 
- a result of the estimation." 



?! 



3. A CDMA receiving apparatus according to Claim 1 _ , 
or 2, wherein: . 

each of said systems includes said despread- 
ing means, and selection means (141, 1427 1437" 20 
144) for selecting said spread codes generated by 
said first and second spread code generating 
means (151,1 53,-1 55, J 57, 152, 1 54, 1 56r 1 58) and : 
supplying the selected spread code to.said de- '._„' 
spreading means (131, 132,1 33, 134). " '7' < 25 * 
• ■ ' *' '-..3 7 7. '* : 

4. A CDMA r ec_eivin cj,ap paratus7accordih g.to.Claim.3. 



wherein: 

•■. .■ . > said selection means (141, T42, 143, -144) ' 
. ■■ supplies th'e spread code generated in eaclVpii§ 
signa I reception period by said sWorid spread code I 
generating means' (152, 154; 156, 158) to said'de^' I 
spreading means' (1 31 , 1 32, -133, T34) and supplies ■ 
the spread code generated in each infbrmationjdata ; 
reception, region by said ffrst spreackcode!generaiy * 
ing means (15 T; 1 53, 1 55;:1 57) to said despreading ; 



30 

i 

I : 
i ! 

35 



■ r i Li 



■means.'(13i7l32; 133, 1.34)_J 



f \ 



3 * > 

5. A CDMA receiving;apparatus according to Clairrf 'l 
wherein: • .„ ' 7 . . ■ ■ ' '7 r 

said pilot signal is spread while being shifted 
in time on the basis of spread codes allocated to the 
respective "channels so/that said second, spread 
code. generating means (152, 154, 156, 15B) suc7, ; 
cessjvely generate the spread codes allocatedlto" 
the respective channels: — ". _ . - 



40 



45 



6. A CDMA receiving apparatus according to Claim 5, 
wherein: 

each of said systems includes a first despread- 
ing means (631 , 633, 653) for despreading the 
reception signal on the basis of the spread code 
generated by said first spread code generating 
means (651, 653, 655), and a second de- 
spreading means (632, 634, 636) for despread- 
ing the reception signal on the basis of the 
spread code generated by said second spread 



so 



ss 
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